Unequal-arm Interferometers
• One can actually regard X as given by the interference of two beams that propagate within the two arms of LISA, each experiencing a delay equal to (2L 2 + 2L 3 ) .
• X is actually a zero-area Sagnac Interferometer, synthesized by properly combining measurements from each arm. 
Six-Pulse Data Combinations
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Moving spacecraft Arrays and Clocks Synchronization
• The analysis above assumed the clocks onboard the LISA S/Cs to be synchronized to each other in the frame attached to the LISA array.
• In a rotating reference frame, the Sagnac effect prevents the implementation of the Einstein's Synchronization Procedure, i.e. synchronization by transmission of electromagnetic signals (GPS is a good example of this problem!) • To account for the Sagnac effect, one introduces an hypothetical inertial reference frame, and time in this frame is the one adopted by the spacecraft clocks! • In other words, the onboard receivers have to convert time information received from Earth to time in this inertial reference frame (SSB). • In the SSB frame, the differences between back-forth delay times are very much larger than has been previously recognized.
• The reason is in the aberration due to motion and changes of orientation in the SSB frame.
• With a velocity V=30 km/s, the light-transit times of light signals in opposing directions (L i , and L' i ) will differ by as much as 2VL (a few thousands km) • They will also change in time due to rotation (0.1 m/s); this however is significantly smaller than the spacecraft relative velocity (10 m/s).
TDI with Moving spacecraft Arrays
• The "first-generation" TDI expressions do not account for:
-The Sagnac Effect -Time-dependence (velocity) of the arm lengths in the TDI expressions (the "Flex-effect")
• Both effects prevent the perfect cancellation of the laser frequency fluctuations in the "first-generation" TDI combinations.
• With a laser frequency stability of 30 Hz/Hz 1/2 the remaining laser frequency fluctuations could be as much as 30 times larger than the secondary noise sources. 
The Sagnac Effect and the Sagnac Combinations
• In presence of rotation, the amount of time spent by a beam to propagate clockwise is different by the time it spends to propagate counterclockwise
• The Sagnac effect prevents the perfect cancellation of the laser frequency fluctuations in the existing expressions of the Sagnac combinations (α, β, γ, ζ).
• @ 10 -3 Hz the laser frequency fluctuations remaining in (α, β, γ, ζ) would be about 30 times larger than the secondary noise sources.
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